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Abstract
It is extremely challenging to formulate and evaluate agricultural development strategies for regions as large and 
diverse as proposed in the Action Areas, and it will require multiple perspectives and thoughtful simplifications 
(Omamo et al. 2006). Empirical studies in Ethiopia, Kenya and Uganda (e.g. Pender et al. 1999; Pender et al. 2004; Ehui 
and Pender 2005) suggest that interaction of the three socio-economic and biophysical layers—population density, 
agricultural potential and market access—provide good explanatory power in predicting the type of agricultural 
enterprises and development pathways encountered in different rural communities, as the layers are strongly related 
to the feasibility and attractiveness of specific development and livelihood strategies (Wood et al. 1999). Omamo et 
al. (2006) used for East and Central Africa (ECA) GIS tools and databases to gain a better appreciation of the regional 
patterns of agriculture and of agricultural development challenges and opportunities. The GIS analysis disaggregates 
the region into geographical units, called ‘development domains’, in which similar agricultural development problems 
or opportunities are likely to occur, based on the spatial layers population density, agricultural potential and market 
access. The breakdown is done by classifying each of the three factors into two values: high or low.
In the proposal for the CGIAR Research Program on Integrated Systems for the Humid Tropics an example is given 
for ECA, based on the Nairobi 2012 workshop. Stratification here is by domain at Field Site level with a different form 
of stratification used at the Action Site level (‘farming system’). The development domains in this example are defined 
using consistent data and criteria across the region, thus helping diagnose development constraints and formulate 
and evaluate strategic intervention options in comparable ways. These development domains permit consideration 
of the following issues: Where are those geographic areas within and across countries in ECA in which development 
problems and opportunities are likely to be most similar? Where will specific types of development policies, 
investments, livelihood options and technologies likely be most effective? For established developmental successes in 
any given location in ECA, where can similar conditions be found in the region?
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Data layers
In order to determine development domains for the four Action Areas in the Humidtropics, a quick review of 
available global spatial data layers was conducted. We focussed on three socio-economic and biophysical layers: 
Natural Resource Integrity, Market access and Population density and poverty. Addition information on the described 
data layers can be found in Annex A.
Natural resource integrity
The amount and quality of available data on environmental conditions is growing fast—primarily due to improved 
earth observation methods (Lotze-Campen 2011). The large extend of data makes it difficult to select a proper 
threshold that captures the various forms of natural resource integrity. There are several global land cover mapping 
projects, varying in legends, resolution and temporal coverage (e.g. Bartholomé et al. 2002; Hansen et al. 2006; and 
Erb et al. 2007; van Asselen and Verburg 2012). In this review we focus on data layers related to land degradation 
and decline in ecosystem function as CRP1.2 will guide diagnostics of natural resource degradation and provide site-
specific responses to it.
The Global Potential Vegetation dataset shows historical changes in global land cover and specifically vegetation cover 
and changes to its characteristics over time (1700 to 1992) (Ramankutty and Foley 1999) The dataset is recently been 
updated by Global Agricultural Lands, which provides global cropland and pasture data from 1700–2007 (Ramankutty et 
al. 2008).
Besides using changes in vegetation, it is possible to use land degradation as a measure of natural resource integrity. 
There is the Global Assessment of Human-induced Soil Degradation (GLASOD). The map is based on soil mapping and 
dependent on expert judgement, and thus qualitative and potentially subjective. Moreover it has a complex legend, 
combining extent and degree (severity) for four major degradation types (water and wind erosion, physical and 
chemical deterioration) (Oldeman et al. 1990). 
The availability of satellite information introduced new mapping possibilities. For example, land degradation can now 
be defined as a long-term decline in ecosystem function and measured in terms of net primary productivity (NPP). 
Land degradation may be measured by change in net primary productivity (NPP) with deviation from the norm taken 
as an indicator of land degradation or improvement (Foley at al. 1999). (Vitousek et al. 1986). The Global Change in 
Net Primary Productivity (1981–2003) uses the remotely-sensed normalized difference vegetation index (NDVI) derived 
from remotely sensed imagery as a proxy for land degradation (Bai et al. 2008).
There are many global data layers with a proxy to determine NPP. Some examples are the Global Patterns in Net 
Primary Productivity (1995), which maps the net amount of solar energy converted to plant organic matter through 
photosynthesis. NPP is measured in units of elemental carbon and represents the primary food energy source for the 
world’s ecosystems (Imhoff et al. 2004). The Human Appropriation of Net Primary Productivity (HANPP) provides global 
patterns in human consumption of net primary productivity (NPP). Human appropriation of net primary productivity 
(HANPP) for the year 1995, through the consumption of food, paper, wood and fibre, alters the composition of the 
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atmosphere, levels of biodiversity, energy flows within food webs and the provision of important ecosystem services 
(Imhoff et al. 2004). The Global human appropriation of net primary production (HANPP) is determined for the year 2000, 
based on vegetation modelling, agricultural and forestry statistics, and geographical information systems data on land 
use, land cover and soil degradation that localizes human impact on ecosystems (Haberl et al. 2007). The last dataset 
is described by Foley et al. (2007) as, despite the limitations to how far it we can interpret the human appropriation of 
NPP, a major breakthrough in the documentation of human presence in the biosphere.
CRP1.2 aims for improved natural resource integrity through e.g. soil fertility improvement, and increased availability 
of organic inputs and manure. Improved natural resource integrity is especially needed in those areas where human’s 
influence on natural production is largest; therefore we opt to use Global human appropriation of net primary production 
(HANPP) as a first threshold to determine the development domains.
Market access
Satellite images of lights at night have shown to be highly correlated with industrial activity and Gross Domestic 
Product (Doll et al. 2006). Gallup et al. (1999) introduced the concept of GDP density, calculated by multiplying GDP 
per capita by the number of people per square kilometre. Sutton and Costanza (2002) derived global estimates of 
market and non-market values derived from night-time satellite imagery, land cover, and ecosystem service valuation. 
Travel time to major cities: A global map of accessibility is often used in spatial analyses as it measures urbanization in the 
perspective of travel time to 8500 major cities (Nelson 2008). Recent critics, however, state that the information 
has not been integrated to facilitate analyses of market access and market influence, which has hampered many 
socio-economic analyses to date (Lotze-Campen 2011). The analysis by Verburg et al. (2011) provides an important 
improvement in this respect. The Market Access and Influence is global dataset on various market accessibility indicators 
on a 1 km2 spatial resolution. Their analysis shows that market access is distinctly different from population patterns 
in some regions, which may help us to understand the prevalence of current economic conditions there. These are 
mostly areas with high population density, but little access to markets and, hence, a large share of subsistence farming 
and local economic activities.
As CRP1.2 will work in diverse, selected agro-ecologies, market conditions, and farming systems to develop 
innovations aiming at increased productivity, improved market performance, and sustainable management of the 
natural resource base, we use the Market Access Index as a threshold for the development domains.
Population density and poverty
Spatially explicit basic data on socio-economic factors are relatively scarce, i.e. as these can’t be simply collected with 
satellites or other devices (Lotze-Campen 2011). The basic data on socio-economic driving forces, i.e. population 
density and wealth (measured as gross domestic product per capita), have been prepared for spatially explicit analyses 
(for example Gridded Population of the World by CIESIN, IFPRI and WRI (2000); LandScan Global Population Database 
by Oak Ridge National Laboratory (2001) and Geographically based Economic data (G-Econ) by Nordhaus 2006). SRES 
gridded global population dataset gives country-level population and downscaled projections based on the B2 Scenario 
(Bengtsson et al. 2006). It is based on the SRES scenarios developed for the IPCC climate modelling framework, and 
covers the period 1990–2100.
Urbanization poses both challenges and opportunities for sustainable development and environmental management. 
Improved data on patterns of human settlement and trends in population can help researchers and policy makers 
better understand differences between urban and rural areas in terms of their impacts on the environment and 
vulnerability to environmental variability and change. The Global Rural–Urban Mapping Project, Version 1 (GRUMPv1) data 
collection builds on the Gridded Population of the World, but provides a higher resolution gridded population data 
product at 30 arc-seconds, or ~1 km at the equator, for 1990, 1995 and 2000.
4 Description of potential development domains for Humidtropics—A CGIAR Research Program
At the moment Gridded Population of the World and GRUMP are being improved, by methods of Tatem et al. (2007) 
Linard and Tatem (2010) and Linard et al. (2012). Through detailed mapping of settlements, and linkage of these 
settlement extents with gazetteer population numbers, the substantial majority of African and Asian residents can be 
mapped within settlements with good precision (AfriPop, AsiaPop). Data on Latin America will become available later 
this year.
Poverty is defined as an economic and social condition of lack of both money and basic necessities needed for a 
healthy and acceptable life, such as food, water, education, healthcare and shelter. As a measure of poverty and health, 
a global subnational map of the prevalence of underweight children can be used (Global Subnational Prevalence of Child 
Malnutrition). However, the most common poverty indicator is the headcount ratio (HCR), defined as the percent of 
population living below an absolute poverty line. The most commonly used poverty lines are the international USD 
1.25 and USD 2 per capita/day expressed in Purchasing Power Parity (PPP) at a reference year. A Global Poverty Map 
Derived From Satellite Data has been produced at 30 arc second resolution using a poverty index calculated by dividing 
population count (LandScan 2004) by the brightness of satellite observed lighting (DMSP nighttime lights) (Elvidge 
et al. 2007). The map summarizes the HCR per administrative units. The HarvestChoice team in collaboration with 
CIAT extracted subnational poverty prevalence rates from nationally representative household surveys conducted 
in various years (Wood et al. 2010). The HarvestChoice Poverty maps (and related study) were commissioned by the 
CGIAR Strategy Results and Framework Team and produced through contributions from the International Center 
for Tropical Agriculture (CIAT), the Center for International Earth Science Information Network (CIESIN), the 
International Food Policy Research Institute (IFPRI), and the World Bank.
As CRP1.2 aims at rural poverty alleviation in the context of system intensification, we used the HarvestChoice Poverty 
maps as threshold.
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Action areas
The development domain will be based on the three socio-economic and biophysical layers; natural resource integrity, 
market influence and poverty. In the following section we will provide some maps of the various global layers.
The first threshold for the domains is natural resource integrity (Figure 1). The map shows where on earth, and 
how strongly, humans alter ecological energy flows, thus localizing the intensity of human domination of ecosystems. 
Cropland and infrastructure are used most intensively, resulting in high global average HANPP values on these areas 
(Haberl et al. 2011). 
Figure 1. Total HANPP as a percentage of NPP0. 
Source: Haberl et al. (2011).
The second threshold for the development domains is market access index (Figure 2). The map illustrates global 
patterns in market access and influence. The market access index is strongest near large cities, declining to zero 
in regions without human populations. The market access index is saturated near 1.0 in large cities, declining to 
moderate values in densely populated regions which have an abundance of smaller cities and towns, as intercity 
distances are so small that the index never declines below 0.2. Examples of such regions are West Africa, Central 
America and parts of South America, India and China (Verburg et al. 2011).
We use these data layers (Figures 1 to 3) to determine the development domains (Figure 4). For Natural resource 
integrity (HANNP) we used as thresholds Low (L) equal and less than 20 %, and High (H) more than 20%. For the 
market access index we used as thresholds Low (L) equal and less than 0.1, and High (H) more than 0.1. For poverty 
we used as thresholds Low (L) equal and less than 35% of people living below than USD 1.25/day, and High (H) more 
than 35%.
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Figure 2. Global overview of the market access index. 
Source: Verburg et al. (2011).
The first threshold is poverty (Figure 3). The maps shows the percentage of the population who lives on less than 
USD 1.25 per day, which is highest in countries in Asia and Africa, and low in the developed world.
Figure 3. Poverty prevalence rates at below USD 1.25/day.
 
Source: Wood et al. (2010).
Figure 4. Global overview of development domains, based on Natural Resource Integrity (HANNP), market access and poverty.
Based on the discussion to add market access and influence as soft criteria, we present as well development domains 
based on Figures 1 and 3 only. For Natural resource integrity (HANNP) we used as thresholds Low (L) equal and 
less than 20 %, and High (H) more than 20%. For poverty we used as thresholds Low (L) equal and less than 35% of 
people living below than USD 1.25/day, and High (H) more than 35%.
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Figure 5. Global overview of development domains, based on Natural Resource Integrity (HANNP) and poverty.
In the next paragraphs we present the results per Action Area.
Latin America
Figure 6. Total HANPP as a percentage of NPP0 for Latin America.
Source: Haberl et al. (2011).
Figure 7. Overview of the market access index for Latin America. 
Source: Verburg et al. (2011).
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Figure 8. Poverty prevalence rates at below USD 1.25/day for Latin America.
Source: Wood et al. (2010).
Figure 9. Development domains for Latin America and administrative boundaries.
Note: ‘H’ and ‘L’ refer to the following characteristics Natural Resource Integrity (HANNP), market access and poverty, 
in that order).
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Table 1. The surface areas of development domains for countries of Latin America
Country Domain Total area (km2) Percentage (%)
Dominican Republic LLL 910 6.2
LHL 1130 7.7
HLL 4600 31.4
HHL 7990 54.6
El Salvador LHL 620 14.3
HLL 620 14.3
HHL 3100 71.4
Guatemala LLL 5770 23.6
LHL 5010 20.5
HLL 4320 17.7
HHL 9340 38.2
Haiti HLL 300 3.6
HLH 3020 36.7
HHL 230 2.8
HHH 4680 56.9
Honduras LLL 4850 17.4
LHL 6550 23.5
HLL 4790 17.2
HHL 11,720 42.0
Nicaragua LLL 6350 15.7
LLH 11,700 29.0
LHL 6450 16.0
LHH 2170 5.4
HLL 2640 6.5
HLH 2480 6.1
HHL 6840 17.0
HHH 1710 4.2
Note: ‘H’ and ‘L’ refer to the following characteristics Natural Resource Integrity (HANNP), market access and poverty, in that order.
West Africa
Figure 10. Total HANPP as a percentage of NPP0 for West Africa.
Source: Haberl et al. (2011).
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Figure 11. Overview of the market access index for West Africa.
Source: Verburg et al. (2011).
Figure 12. Poverty prevalence rates at below USD 1.25/day for West Africa.
Source: Wood et al. (1990).
Figure 13. Development domains for West Africa and administrative boundaries.
Note: ‘H’ and ‘L’ refer to the following characteristics Natural Resource Integrity (HANNP), market access and poverty, 
in that order
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Table 2. The surface areas of development domains for countries of West Africa
Country Domain Total area (km2) Percentage (%)
Benin HHH 4960 14.6
HLH 2750 8.1
LHH 7390 21.8
LLH 18,860 55.5
Cameroon HHH 25,090 18.6
HLH 29,670 22.0
LHH 25,430 18.9
LLH 54,630 40.5
Ghana HHH 16,530 8.7
HHL 33,210 17.6
HLH 25,610 13.5
HLL 30,270 16.0
LHH 22,870 12.1
LHL 6740 3.6
LLH 43,880 23.2
LLL 9900 5.2
Côte d’Ivoire HHL 49,670 34.6
HLL 48,650 33.9
LHH 80 0.1
LHL 18,040 12.6
LLH 400 0.3
LLL 26,520 18.5
Nigeria HHH 64,250 28.0
HHL 6820 3.0
HLH 58,130 25.3
HLL 2060 0.9
LHH 40,150 17.5
LHL 1420 0.6
LLH 55,350 24.1
LLL 1190 0.5
Togo HHH 10,470 40.7
HLH 11,100 43.1
LHH 1970 7.7
LLH 2200 8.5
Note: ‘H’ and ‘L’ refer to the following characteristics Natural Resource Integrity (HANNP), market access and poverty, in that order. 
East Africa
Figure 14. Total HANPP as a percentage of NPP0 for East Africa.
Source: Haberl et al. (2011).
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Figure 15. Overview of the market access index for East Africa.
Source: Verburg et al. (2011).
Figure 16. Poverty prevalence rates at below USD 1.25/day for East Africa.
Source: Wood et al. (1990).
Figure 17. Development domains for East Africa and administrative boundaries.
Note: ‘H’ and ‘L’ refer to the following characteristics Natural Resource Integrity (HANNP), market access and poverty, 
in that order.
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Table 3. The surface areas of development domains for countries of East Africa
Country Domain Total area (km2) Percentage (%)
Burundi HHH 11,860 67.1
HLH 5490 31.1
LLH 320 1.8
Democratic republic of Congo HHH 4780 18.0
HLH 10,200 38.5
LHH 1910 7.2
LLH 9630 36.3
Ethiopia HHH 12,930 11.1
HLH 46,280 39.7
LHH 6460 5.5
LLH 50,850 43.6
Kenya HHH 720 3.7
HHL 8130 42.0
HLH 1350 7.0
HLL 7410 38.3
LHL 640 3.3
LLL 1120 5.8
Rwanda HHH 11,870 53.4
HLH 10,040 45.2
LHH 80 0.4
LLH 240 1.1
Uganda HHH 32,440 40.7
HHL 10,520 13.2
HLH 18,170 22.8
HLL 6220 7.8
LHH 6850 8.6
LHL 400 0.5
LLH 4060 5.1
LLL 960 1.2
Note: ‘H’ and ‘L’ refer to the following characteristics Natural Resource Integrity (HANNP), market access and poverty, in that order.
Mekong
Figure 18. Total HANPP as a percentage of NPP0 for Mekong.
Source: Haberl et al. (2011).
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Figure 19. Overview of the market access index for Mekong.
Source: Verburg et al. (2011).
Figure 20. Poverty prevalence rates at below USD 1.25/day for Mekong.
Source: Wood et al. (1990).
Figure 21. Development domains for Mekong and administrative boundaries.
Note: ‘H’ and ‘L’ refer to the following characteristics Natural Resource Integrity (HANNP), market access and poverty, 
in that order.
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Table 4. The surface areas of development domains for countries of Mekong
Country Domain Total area (km2) Percentage (%)
Cambodia LLL 20,970 60.0
LLH 5750 16.4
LHL 160 0.5
HLL 5680 16.2
HLH 2410 6.9
Lao people’s democratic republic LLL 13,590 7.6
LLH 136,800 76.8
LHL 1500 0.8
LHH 17,900 10.1
HLL 70 0.0
HLH 3660 2.1
HHL 460 0.3
HHH 4060 2.3
Vietnam LLL 22,420 14.5
LLH 49,680 32.2
LHL 6830 4.4
LHH 13,920 9.0
HLL 6200 4.0
HLH 22,690 14.7
HHL 11,920 7.7
HHH 20,700 13.4
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Annex A: Overview of available global datasets to develop 
development domains
Afripop and Asiapop
Large area spatial demographic datasets that provide per-grid square estimates of numbers of people are widely 
available through a range of projects, including AfriPop, but similar information on the demographic composition of 
these populations at a subnational scale are not freely available. AfriPop and AsiaPop demography aims to fill this gap 
through the provision of detailed gridded spatial population datasets showing age composition by 5-year groupings 
and gender. Contemporary data from national censuses, census microdata and household surveys are combined to 
quantify the subnational age and gender structures of African populations across the continent, and used to adjust 
existing AfriPop and Asiapop population distribution datasets.
Available at: http://www.afripop.org/AfriPop-home and http://www.asiapop.org/  
However, http://www.ameripop.org/ is not yet available
GDP density
The GDP density map is calculated by multiplying GDP per capita by the number of people per square kilometre. 
Location and climate have large effects on income levels and income growth through their effects on transport costs, 
disease burdens, and agricultural productivity, among other channels. Geography also seems to affect economic policy 
choices. Many geographic regions that have not been conducive to modern economic growth have high population 
densities and are experiencing rapid increases in population. At particular disadvantage are regions located far from 
coasts and ocean-navigable rivers, for which the transport costs of international trade are high and tropical regions, 
which bear a heavy burden of disease. Moreover, a large portion of population growth over the next thirty years is 
expected to occur in these geographically disadvantaged regions.
Geographically based Economic data (G-Econ)—Yale University
The Geographically based Economic data is a global dataset on economic activity for all terrestrial grid cells and 
includes. The G-Econ project is gridded dataset at a 1 degree longitude by 1 degree latitude resolution. This is 
approximately 100 km by 100 km, which is somewhat smaller than the size of the major subnational political entities 
for most large countries (e.g. states in the United States, Laender in Germany, or oblasts in Russia) and approximately 
the same size as the second level political entities in most countries (e.g. counties in the United States).
The main effort of this research is to create data on gross cell product. In addition, we have merged the economic 
data with other important demographic and geophysical data such as climate, physical attributes, location indicators, 
population, and luminosity. This dataset is publicly available to all not-for-profit researchers. It will be helpful in 
environmental and economic studies of energy, environment, and global warming.
Available at: http://gecon.yale.edu/ 
19Description of potential development domains for Humidtropics—A CGIAR Research Program
Global agricultural land
This is a beta release of an updated version of our original historical cropland dataset that spanned the 1700–1992 
period. The original dataset was described in the publication by Ramankutty and Foley (1999). This release updates the 
data to the 1700–2007 time periods and additionally includes pastures. This is a complete revision of the data, and not 
just a simple update of the last 15 years. 
Available at: http://www.geog.mcgill.ca/landuse/pub/Data/Histlanduse/ 
Global assessment of human-induced soil degradation (GLASOD)
The GLASOD project has produced a world map of human-induced soil degradation. Data were compiled in 
cooperation with a large number of soil scientists throughout the world, using uniform Guidelines and international 
correlation. The status of soil degradation was mapped within loosely defined physiographic units (polygons), based on 
expert judgement. The type, extent, degree, rate and main causes of degradation have been printed on a global map, 
at a scale of 1:10 million, and documented in a downloadable database. Information about the areal extent of human-
induced soil degradation can be found in an explanatory note.
Available at: http://www.isric.org/projects/global-assessment-human-induced-soil-degradation-glasod 
Global change in net primary productivity (1981–2003)
Land degradation is defined as a long-term decline in ecosystem function and measured in terms of net primary 
productivity (NPP). Long-term NPP measurement is not available; the remotely-sensed normalized difference 
vegetation index (NDVI) is used as a proxy; its deviation from the norm may serve as an indicator of land degradation 
and improvement if other factors that may be responsible (climate, soil, terrain and land use) are accounted for. NDVI 
is a ratio measuring of photosynthetically active green biomass. The higher the NDVI, the more living green biomass 
can be found. There is a high correlation between NDVI and NPP; the GIMMS NDVI time series has been translated 
to NPP using MODIS NPP data (Justice and others 2002, Running and others 2004) for the overlapping period 2000–
2003, i.e. NPP was estimated by correlation with MODIS 8-day NPP values for the overlapping years of the GIMMS 
and MODIS datasets (2000–2003), re-sampling the annual mean MODIS NPP at 1 km resolution to 8 km resolution 
using nearest-neighbour assignment.
Available at: http://www.fao.org/geonetwork/srv/en/metadata.show?id=37049 
Global estimates of market and non-market values derived from night-time satellite 
imagery, land cover, and ecosystem service valuation
This data layer derived global marketed and non-marketed economic value from two classified satellite images with 
global coverage at 1 km resolution. GDP (a measure of marketed economic output) is correlated with the amount of 
light energy (LE) emitted by that nation as measured by nighttime satellite images. LE emitted is more spatially explicit 
than whole country GDP, may (for some nations or regions) be a more accurate indicator of economic activity than 
GDP itself, can be directly observed, and can be easily updated on an annual basis.
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Global human appropriation of net primary production (year 2000)
The Global Human Appropriation of net primary production (HANPP), the aggregate impact of land use on biomass 
available each year in ecosystems, is a prominent measure of the human domination of the biosphere. The map 
present a comprehensive assessment of global HANPP based on vegetation modelling, agricultural and forestry 
statistics, and geographical information systems data on land use, land cover, and soil degradation that localizes human 
impact on ecosystems. 
Available at: http://www.uni-klu.ac.at/socec/inhalt/1191.htm 
Global patterns in net primary productivity, v1 (1995)
The Global Patterns in Net Primary Productivity (NPP) is a portion of the HANPP Collection maps, in which the net 
amount of solar energy is converted to plant organic matter through photosynthesis. NPP is measured in units of 
elemental carbon and represents the primary food energy source for the world’s ecosystems.
Available at: http://sedac.ciesin.columbia.edu/data/set/hanpp-net-primary-productivity 
Global potential vegetation dataset
The Global Potential Vegetation dataset shows historical changes in global land cover and specifically vegetation 
cover and changes to its characteristics over time. The map was derived at a 5 min resolution and contains natural 
vegetation classified into 15 types. The dataset represents the world’s potential vegetation (i.e. vegetation that would 
most likely exist now in the absence of human activities) and not necessarily natural pre-settlement vegetation. 
This is because human activities such as fire suppression have modified the stages of succession at which vegetation 
communities exist. 
Available at: http://www.sage.wisc.edu/download/potveg/global_potveg.html 
Global poverty map derived from satellite data
A global poverty map has been produced at 30 arc second resolution using a poverty index calculated by dividing 
population count (LandScan 2004) by the brightness of satellite observed lighting (DMSP nighttime lights). Inputs to the 
LandScan product include satellite derived land cover and topography, plus human settlement outlines derived from 
high resolution imagery. The poverty estimates have been calibrated using national level poverty data from the World 
Development Indicators (WDI) 2006 edition. The total estimate of the numbers of individuals living in poverty is 2.3 
billion, slightly under the WDI estimate of 2.6 billion.
Available at: http://www.ngdc.noaa.gov/dmsp/download_poverty.html 
Global Rural–Urban Mapping Project (GRUMP), v1—CIESIN, IFPRI and WRI
The Global Rural–Urban Mapping Project, Version One (GRUMPv1) data collection builds on GPW to construct a 
common geo-referenced framework of urban and rural areas by combining census data with satellite data. GRUMPv1 
consists of eight global datasets: population count grids, population density grids, urban settlement points, urban-
extents grids, land/geographic unit area grids, national boundaries, national identifier grids, and coastlines. All grids are 
provided at a resolution of 30 arc-seconds (~1 km), with population estimates normalized to the years 2000, 1995 and 
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1990. All eight datasets are available for download as global products, and the first five datasets are also available as 
continental, regional, and national subsets.
Available at: http://sedac.ciesin.columbia.edu/data/collection/grump-v1/sets/browse 
Global subnational prevalence of child malnutrition—CIESIN, IFPRI and WRI
The Global Subnational Prevalence of Child Malnutrition dataset consists of estimates of the percentage of children 
with weight-for-age z-scores that are more than two standard deviations below the median of the NCHS/CDC/WHO 
International Reference Population. Data are reported for the most recent year with subnational information available 
at the time of development. The data products include a shapefile (vector data) of percentage rates, grids (raster data) 
of rates (per thousand in order to preserve precision in integer format), the number of children under five (the rate 
denominator), and the number of underweight children under five (the rate numerator), and a tabular dataset of the 
same and associated data. This dataset is produced by the Columbia University Center for International Earth Science 
Information Network (CIESIN).
Available at: http://sedac.ciesin.columbia.edu/data/set/povmap-global-subnational-prevalence-child-malnutrition 
Gridded population of the world (GPW), v3—CIESIN, IFPRI and WRI
GPWv3 depicts the distribution of human population across the globe. GPWv3 provides globally consistent and 
spatially explicit human population information and data for use in research, policy making, and communications. 
This is a gridded, or raster, data product that renders global population data at the scale and extent required to 
demonstrate the spatial relationship of human populations and the environment across the globe. The purpose of 
GPW is to provide a spatially disaggregated population layer that is compatible with datasets from social, economic, 
and Earth science fields. The gridded dataset is constructed from national or subnational input units (usually 
administrative units) of varying resolutions. The native grid cell resolution is 2.5 arc-minutes, or ~5 km at the equator, 
although aggregates at coarser resolutions are also provided. Separate grids are available for population count and 
density per grid cell.
Available at: http://sedac.ciesin.columbia.edu/data/collection/gpw-v3 
HarvestChoice poverty maps
The HarvestChoice team in collaboration with CIAT extracted subnational poverty prevalence rates from nationally 
representative household surveys conducted in various years. The calculations are based on the comparison between 
the total household per capita consumption expenditure (a synthetic indicator expressing the money-metric welfare 
utility level) and the international USD 1.25 and USD 2/day poverty lines. The most common poverty indicator is 
the headcount ratio (HCR), defined as the percent of population living below an absolute poverty line. The most 
commonly used poverty lines are the international USD 1.25 and USD 2 per capita/day expressed in Purchasing Power 
Parity (PPP) at a reference year (2005 in this case).
Available at: http://povertymap.info (password protected) 
Human appropriation of net primary productivity (year 1995)
The Global Patterns in Human Appropriation of Net Primary Productivity (HANPP) portion of the HANPP Collection 
represents a digital map of human appropriation of net primary productivity measured in units of elemental carbon on 
a one-quarter degree global grid. Net primary productivity (NPP), the net amount of solar energy converted to plant 
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organic matter through photosynthesis, can be measured in units of elemental carbon and represents the primary food 
energy source for the world’s ecosystems. Humans appropriate net primary productivity through the consumption 
of food, paper, wood and fibre, which alters the composition of the atmosphere, levels of biodiversity, energy flows 
within food webs and the provision of important ecosystem services.
Available at: http://sedac.ciesin.columbia.edu/data/set/hanpp-human-appropriation-net-primary-productivity/data-download 
LandScan global population database—Oak Ridge National Laboratory (ORNL)
The LandScan High Resolution Global Population Dataset refines the best available census data using geographic 
information system and remote sensing technologies. LandScanTM gives global population distribution at 
approximately 1 km resolution (30” X 30”). The LandScan algorithm uses spatial data and imagery analysis 
technologies and a multi-variable dasymetric modelling approach to disaggregate census counts within an 
administrative boundary. Since no single population distribution model can account for the differences in spatial data 
availability, quality, scale, and accuracy as well as the differences in cultural settlement practices, LandScan population 
distribution models are tailored to match the data conditions and geographical nature of each individual country and 
region.
Available at: http://www.ornl.gov/sci/landscan/index.shtml 
Market access and influence
The Market Access and Influence Data depicts market influence globally. The data jointly represent variations in both 
market strength and accessibility based on three market influence indices derived from an index of accessibility to 
market locations and national-level gross domestic product (purchasing power parity). These indices show strong 
correspondence with human population density while also revealing several distinct and useful relationships with other 
global environmental patterns. As market influence grows, the need for high resolution global data on market influence 
and its dynamics will become increasingly important to understanding and forecasting global environmental change.
Available at: http://www.ivm.vu.nl/en/Organisation/departments/spatial-analysis-decision-support/Market_Influence_
Data/index.asp 
SRES gridded global population dataset
The SRES gridded global population dataset covers three global population forecasts for the period 1990–2100 at 
0.5 degrees resolution. The basis for these forecasts is the SRES scenarios developed for the IPCC climate-modelling 
framework. In addition, a gridded dataset of urban and rural populations for the period 1990–2050 is presented.
Available at: http://www.ciesin.columbia.edu/datasets/downscaled/ 
Travel time to major cities: A global map of accessibility
The global map of accessibility measures urbanization from the new perspective of travel time to 8500 major cities 
(>50,000). Digital maps of road, river and rail transport networks, population data, satellite-derived maps of land 
cover and terrain and information on border crossing times are combined using advanced geographical modelling 
techniques. The map fills an important gap in our understanding of economic, physical and even social connectivity.
Available at: http://ec.europa.eu/dgs/jrc/index.cfm?id=1410&obj_id=6670&dt_code=NWS&lang=en 
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